Title: Liquid crystal display device and the same method 

Laid Open No.: 05-265040 

Laid Open Date: October 15, 1993 

[Abstract] 

[Object] It is an object of the present invention to provide a liquid crystal display 
device that has a gate line GL (12), which is thick and large to have a low line resistance. 
[Configuration] On a glass substrate 1, a trench (4) is formed; in the trench 4, a gate 
line GL (12) is formed via electric or non-electric plating; since the gate line GL (12) 
becomes thick due to the trench (4), the line resistance of the gate line (12) becomes 
much smaller. 



J. 

V 



Page 1 



(19)B*B#^Jf (JP) (12) ^ |3 ^ 1^ ^ ^ (A) (ll)*fifrai*&§l!#* 

^HW5 -265040 

(43)&M B 5 ^(1993)10^ 15 B 



(5i)intci. 5 mm^ jrrt^a*-^ f i mmm^mm 

G 0 2 F 1/136 5 0 0 9018-2K 

1/1343 9018-2K 





#gl¥4-62215 




(71)tBI8iA 


000001889 
















(22)ttiSlB 


¥JSK4^(1992) 3^18B 
















(72)3£BJ# 


nun 












±K^P mSCK^ji 2TB18#Hb 
























mm m- 












xmm^D mxM^m 2 t a i8#* 






















(74)ftSA 







(54) iminzm m.^m^m.n^towM.^m 

(57) [S^] 

[seti] y-h7-ryGL (12) ©f*^<L 

Iffij&l *7^SS (1) trhu>^ (4) 
;©buyf (4) ftiziBtMRte^umft* -y^T-MiS. 
Lt^-F7^GL (12) £*ls!>&<^ f-Y^J 
>GL (12) c7)/f^?r h U>^- (4) T^iRLTy- 

(12) ^ffi^^scis^-r^ 



19 9. 818 




/ 

12 



Page 2 



©t, BijiaKM" >7-c k u-r v^fjgay- Nv'f 
fits h i/^fffi?:^ n >®fbiT'«st^ie, 

tr J: 9fg 1 ©&JR/i«:J$5!tr«I@, 

3 ] mm-> => vgtfbisisM^* c «t k> m 

*-ejSR-f * 4: &<Kr* f 4 2 sa*®**«^ 

[#£91©ffiMfflft8^] 
[000 1] 

[£3i±<z>fUfl!#JH ^l&Wttifc&^&Bfc.fctf-*© 
[0 0 0 2] 

[Al*©*Mt] (TFT) &flIV\fc7 

*f-47vb l )y? ^sfcWiftfiSra&tt tt, fix? 

flLfc^WiiLT, BftBPifcA*£?TLTl>4 r7 7v 
h/^u • *t/U-< 1 99 1J * 5 *4= rtD^C 

[0 0 0 3] Z.<D7?7--< y-vh'J * 

m&mu, «B*7^a« (i n #*4. :0*7 

(11) ±Ctt, TFT©-^SfS4:^ay- 
h (12) *5£tfffiift$ft1&S (1 3) «lASMo 
-Ta^<t'3WSntV>| lo iC^ffiCBS i N 
xi»5>J«4IR (1 4) ;&«SWSnTH4. fl^Tfltffcy 

-h (12) iNxl (14) ±£tt, y 



• ~>'J =i>K (15) *5«fct/N 
+107*^7 7 7, • i/')3>i (16) 
:cd2I©7 ; E;1'7 77 1 - ^'J^vl (1 5) (16) 

©rata, ^Nw*«aas d 7) aqsweh-c^. «s 

^TN+I07 : E;l'7 7 7 • ->U (1 6) ±c 

», ^nfnv-^is (i 8) *5*r/Ku-f vmffi 

(19) t5 5 , MliMofcA 1 ©aWflfCSlt^iatv^ 

a 0 sEcttfriEwa&SJms (i 3) izzsifc-tzntzs 

iNxl (14) ±C, 0U*»I TO«fc«3J«4H*WK 

(20) tf&w&n, fitav-^ms (18) tif* 
cS«SSnTV'>4. 5?>i:Mcftlofcsf). S i M 
m (2 1) SrAf -> a VL, -?rW±CffilRl^ (2 

2) £tt*LT^4 0 

[0 0 0 4] fj|fi**^^S« (11) 4:*tftLT, »J© 
#7**8* (2 3) tf&ltfcft, d©**^*^ (2 

3) ±C*fGjmS (2 5) tf&tte.MTV^o TFTC 
*H°|-t4ffi7>C38ftJK (2 4) &Ktt, ^ICMW 

(2 5) £tT^U -t©_hfcEl»IIR (2 6) 

*-r-i.o j&t-cc:©— s*o^f5^asK (i i) (2 3) 
rat:** (2 7) *»aAan, *jis!ws«tjt4. 

[0 0 0 5] 

(12) sfaM5^as (i d sbcr 

tte>n4©T\ gai**^ L&l^dCiftl 500A 

-7*- h**5l44: LTMo^ffl^t7^ >JSS[«:<S«S-& 
4 «fc-5 C LT^fc**, *ttsl-*a*i«V^ fcKff Srff < 

[0 0 0 6] 

)\s<D*MiktN&tst.. 7 , -h7-f>GL* ! *<i: 1 ), ^ 

©* ? , ffi^T'izmtmnm^Tiji'K'&tffr^xLz.oo 

[0 0 0 7] 



2 



Page 3 



[0 0 0 8] 
[0 0 0 9] 

mmmi u4Tc*«w©«ie^fe«:Bi i ~h i o 

(1) £«S-f-5„ # (1) £ LT 

lv;-r7-fAf7^i7^A'J#7^ (iffiiS* 
V • 7 05 9) fefflV^S,, *fe^7^l£« 

(1) *fflCttflffi*e><D* h , J?A-f5j-;/®^ttJ4B& 

itrsfcac, ->V3>»ftaR (2) sm^^ta- 

[0 0 1 0] 0 2CSl^, l/y^M (3) X'if^7 

as (i) *asaiv\ fi«)y-h7^>GL (i 

2) *3«fcl/ffiJibg»mffi (13) _t<7>uy* hJB (3) 
&SS?fi&W5fc*-ra. H3C*5^T, Uv*hJl (3) 
LTtf^xatg (1) ©jny^y^fefi^,, 

V^fcfctT-'Hi-A' (CH30H) *±J5fc#£: LfcRJfc 
tMJWhUyf (4) OOOACJ^JK 

[0 0 11] i4}:fi^T« hUVf (4) f^I?:^ 1 ) 
n>g?{bSI (5) t«L, $?>CUy^M (3) 4 
v^?i: LT h uvf (4) rtlCit^^ y £3 

mi<D±mm (6) sj^ja-rs. fjavKftBS (5) 

.tOU/V? ( 4 ) ft® c -> u =1 v»fb 
^ (5) £fi»--2> 0 ^©^'J^M (5) tetfv 

^ss (i) *»e>*msn*^ h ufA-r^y&wwjs 

itymm (H2S i F6) fcS i OECteltaMSlK+Ctf 
7^Sfi (1) fcftU (H3B03) SMty 

u^ifbi (5) *ja*s-a-*^*»— jia«j-e*4. 

[0 0 1 2] «1>T, (1) Si^MI 

m/s^y+atcaaiu-r, us>*h» (3) ^v^^t 
& v )ts.z>m\<D&mm (5) *j«R-r*. hscssv^ 

T, (3) ^v^i?J:LtiW'y#t» 

^ntii^ii (6) zm&t.LxmMjty** 
n-?T. mi<D&mm (6) ±izm2<D±mm m * 



r^/KU (4) flC««>&*ftfc»l*5J:tfSS 

2 0&MM (6) (7) J;0^y-h7-fyGL (1 
2) fc^LTl^o v^^tLTI^fcl'y^M 
(3) »r©Ig»T»C|»*Sn4. fcfcWsM; 
S (13) ty- h >GL (12) t^<l^«CJg 

[0 0 13] H6£*5WC, -7*— h7-f >G L (12) 
*5J:tfliltogF*«S (13) tfhl/yf (4) flCSft 

asnfctf^aateR (i) ca, y-M&RjR (i 

4) , y>K-^(57W7^ • (15) 
*3«fct/«SK (17) A J )IB^ffiCVD&T'#*$n 
•So y-MfeiftJK (1 4) te*$4 00 0Atf>S i NX^ 

3>I (15) *«jl 0 0 OAS if7&5RU S5>C«8S 
JR (17) iifc-SS i NXR*#&2 5 0 0A»5ifT^J5R-r 

So 

[0 0 14] H7C*5V^T, y-h-mffi (1 2) _L<7)& 

ggjg d7) ftjaux, ma>«ifr<Dfflgm <i 7) £x 

7^'->'j3Vl (16) t«5CVDft"C*!ll 000 
A©**C#*1"4o HSirfc^T, j>Y—-fa>7^. 
)\>7tX- ^'J3>1 (1 5) &&XfK+W.<D7 : £)\'7 
7 7 ■ ->U 3 >f| (16) Si^f^^Lt?-^*^ 
i«J:457 : E^77X'i/')3>'I (15) ££SU 

■^©.hcfcaR (i 7) ±-n^m^ntzK+m<DT 
777-i/U3yf(i6) t«snfcy-^«s 

(8) K W (9) fc&U TFTIMOS h 

[0 0 15] £®C I TOI (1 0) 

*-C«fc9l&l 0 0 0 A©S*C^t5o HgKHsV 
T, ITOl (10) l:x^ y^LTitlg (2 
0) ZMfcl-Zo mk^mi OCfeVT, Mo A 

(8) fcitf K H 1 (9) ±KV-*«ffi (1 

8) feckt/KH' >1S (19) SMtSo ft£>V- 

*ws (is) (20) s-estaEsn-cw* 

[0016] mzm 1 1 4#^lt, Affwc^a*^ 

ftLfcy- h >GL (12) St4fc^frc 

¥ffcaa:it, y-hv-oGL (12) cj&o-cjftaMs 

*5-f >fc-tnciSSl!ISJx/c«l&#4«ffi (13) 

frfcKtfT^*. y-h7-f>GL (12) n^t/mm 
«ng (13) j*, crtfflifi-Mjn, ^com 

[0 0 17] :©iS:iIl:S i NX^^^cS-7*- 
IKK (14) -CI3. (1 4) it:7t^7 

7^ • ->U3yi (15) teJUfW-mOT^fr? 7 7s 
■ '>';3>K (16) &m®i-i>o (307^^7 
• i/'Jnyl (1 5) (16) *i»f^Lt, 



3 



Page 4 



(15) &«U *©*+>*^^±C 

1 (17) fcgfttt, N+Si©/'^? 77- J/'J3>R 

(16) &¥«ttftS!£ (17) ±T?«iaiUT, 

W& (8) *sJ:t/KH'>1B« (9) ft^JsS-TSo V- 
xMigSc (8) j5J:t;Kl-fy«« (9) ±£tt, NOfc 
A 1 ©8WB«i£©V — (18) tKM >«® 

(i 9) jw&ssn-cv^a. neneiK (i 4) ©a^ffi^ 
uti iTOJ^ftSBBifm* (2 0) ^saiten, v- 

*«fi (18) C«fcDV-;*«Jtf (8) fcgisnt^ 
S„ 4SKI/-f>7'f>DL (2 8) liKKVli 
(19) fc^tf^afctcraB^cftfcSSJ'U y-h^-f 
>GL (12) SidCffiJUSn"^*. Sfc 

y-F?OGL (12) !iTFTiMOSF7>y^ 

* ©y- h *Mi$.-t z> j: a ta LT^n-^n©^ * > 

[0 0 18] 5?>C»§fIg (13) fiffiSfj^fi^ 
■Yv (2 9) frhWXWSk (2 0) OTCSKSntf 

jasn-cv**. *^woi#att, y-h?^ ^gl (i 

2) fc*M&gMB (13) ?:*7^1S (1) CS»* 
tzb\s>?- (4) rtK:«ftatr3i:»r*«. ;:©*£*> 
y-h7^fyGL (12) *m<Ml£LX<i) b l>>f- 

(4) ©IHl^-e-tOSIISrRiR-PtSOU, y-h7-f 
>GL (1 2) ©&»«£}&«£, i&l&iri<t*m%L-C* 
§4. $ l: C r f 0^f*tt»&y- h 7 ^ >G L 

(12) ©«4£ -tCtfcffiSHE©^:: 
fcjWSfcfce>r*iSE©iKiIfc£js*&B©3* 

[0 0 19] 

cub©**] *«wc«tn«, y-h7^>GL (i 

2) 4#7XlS (l) \zm-ftz\- vy?- (4) cs* 
jitr©T, f-b70GL (12) %m<Ml$.LT%) 
*:<D®eMifib l>>* (4) ©P£l*T^l|KT'i'-g> 0 Z.<D%% 
y-h70GL (12) *m<mi£X'%, *(Dm 

mm*fc±T*$. y-b^j >gl (12) axsasffnt 

&f&<Bfcj$J5JrC£So Sfcy-F7^>GL (12) © 
LT> ifcffi#LJ&*i«5V>**§S5fiflifcC r, N i ^©&g 

[0020] I it*^©SI^fei:<tWl H^Vf 
(4) *^J5R-r*fci6©bS?^ h» (3) £y-hv^ 

>gl (12) ©ftt^fe^ytm^.y +^-c^a©^ 

[0M©fB*&l&^] 

[H i ] *&w\zfe%m&m^mm(DWkWi8k*WiWT 



[02] *»WKiiSR**ft«^SgB©«lii^ftS:»iiH-r 
[03] *IBWt:«S«[ft*w*tt©aaift^fe«:85iWr 
[04] *$giB£ft«fcft^£fi©K£:£ft«:SlW-f 
[05] *»W»r*R*J«a«^«B©«Bt^ffi*»iWr 
[06] #fgi8K#S*ft*^£«©38i£:£ft£a»E-r 

£»r®0-e£>&„ 

[07] *|gW»rft«fltft^««©»ifi*ftS:KW-r 
[08] *^^(r-fiS^^ B H H 35^fi©^^fe?:a5iW-r 

-g>Kffffi0"eafe^o 

[09] *ISWfcft4«Efi«w«tt©8!i^ft*SiW-r 

£iff®E|-e&6o 

[01 0] *HWC«4«EA^$gB©«i£^tefelttW 

-T^)8lfM0T*afe^o 

[0ii] ^Mcfta^a^^Bftaawrs^SBi 

Tab •So 

[01 2] ^^©jsfi^SE^ittwrawfffiHT* 

[«F^-©W«] 



1 






2 




mm 


3 




i 


4 






5 


-> "J 3 >S 




6 


mi (DM 


IS 


7 


^2©^l 


%m 


8 




k 


9 


K U'f >S 


b« 


1 0 


I TO! 


i 


1 1 






1 2 


y-b 




1 3 






1 4 






1 5 




1 6 




1 7 




1 8, 


19 V- 




2 0 




E 


2 7 







4 



Page 5 




Page 6 



[01 1] 




Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 05-265040 
(43)Date of publication of application : 15.10.1993 



(51)lnt.CI. 




G02F 1/136 
G02F 1/1343 




(21)Application number 


04-062215 


(71)Applicant 


SANYO ELECTRIC CO LTD 


(22) Date of filing : 


18.03.1992 


(72)lnventor : 


ICHIKAWASHINJI 








HIROSE GIICHI 



(54) LIQUID CRYSTAL DISPLAY DEVICE AND ITS PRODUCTION 
(57)Abstract: 

PURPOSE: To absorb the thickness of a gate line 
formed by plating by a trench provided in a glass 
substrate and to drastically decrease the line resistance 
of the gate line by embedding the gate line into the 
trench. 

CONSTITUTION: The trench 4 is provided in the glass 
substrate 1 and the gate line 12 formed by th e non- 
e lectric f ield and electric field plating is embedded into 
this trench 4. Then, the level difference of the gate line 
12 can be absorbed by the recess of the trench 4 even if 
the gate line is formed thick. As a result, the thick 
formation of the gate line 12 is possible and its sectional 
area can be increased and, therefore, the resistance of 
the gate line 12 is easily decreased. The line resistance 

can be lowered even in spite of use of metals, such as^^nc^vlywhich are high in specific 
resistance but are inexpensive as the material for the gate line 12. The resist layer for forming 
the trench 4 is used as a common mask up to the non-electric field and electric field plating of 
the gate line 12 and, therefore, the production by simple self-alignment is possible. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention relates to the liquid crystal display which realizes low resistance- 
ization of a liquid crystal display and its manufacture method, especially a gate line, and its manufacture 
method. 
[0002] 

[Description of the Prior Art] It utilizes the liquid crystal display of an active matrix method using TFT 
(TFT) as pocket television, a video monitor, and a liquid crystal projector as a display. There is "flat- 
panel display 1991" to which Nikkei Business Publications has published this technical trend as what 
was explained in detail. Although the liquid crystal display of various structures is indicated in this, the 
active matrix liquid crystal display which used TFT here is explained. 

[0003] This active matrix liquid crystal display has the composition like drawing 12 . There is a 
transparent insulating substrate (11), for example, a glass substrate, first. On this glass substrate (11), the 
gate (12) and the auxiliary capacity electrode (13) used as one component of TFT are formed for 
example, from the Mo-Ta alloy etc. Furthermore, the laminating of the film (14) which consists of SiNx 
is carried out to the whole surface. Then, on the SiNx film (14) corresponding to the aforementioned 
gate (12), the laminating of the amorphous silicon film (15) of a non dope and the N+ type amorphous 
silicon film (16) is carried out, and the semiconductor protective coat (17) is prepared between this two- 
layer amorphous silicon film (15) and (16). Then, on N+ amorphous silicon film (16) of type, it is a 
source electrode, respectively. (18) and the drain electrode (19) are prepared by the layered product of 
Mo and aluminum. Furthermore, on the aforementioned SiNx film (14) corresponding to the 
aforementioned auxiliary capacity electrode (13), the pixel electrode (20) which consists of ITO is 
prepared, and it connects with the aforementioned source electrode (18) electrically. Furthermore, for 
protection on the whole surface, the passivation of the SiNX film (21) was carried out, and the 
orientation film (22) is adhered on it. 

[0004] It counters with the aforementioned glass substrate (11), another glass substrate (23) is prepared, 
and the counterelectrode (25) is prepared on this glass substrate (23). A shading film (24) is prepared in 
the portion which counters TFT, a counterelectrode (25) common to the whole surface is formed, and an 
orientation film (26) is adhered on it. And liquid crystal (27) is poured in between the glass substrate 
(1 1) of this couple, and (23), and it changes with a liquid crystal display. 
[0005] 

[Problem(s) to be Solved by the Invention] In this liquid crystal display, since the gate (12) was 
established in the flat glass-substrate (1 1) front face, it formed thinly with about 1500A so that a level 
difference might not be enlarged. For this reason, line resistance of the gate line GL has the trouble 
which is not made small, especially had become a big trouble in the big screen. Moreover, although Mo 
etc. is used as a gate material and it was made to reduce line resistance in order to improve this, since the 
cost of materials cannot thicken high things and high thickness, it has come to solve this trouble. 
[0006] Therefore, in this liquid crystal display, since it displayed by connecting many pixels to one gate 
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line GL, there was a trouble that the gate signal supplied from the gate line GL produced a brightness 
inclination and a partial flicker with a charge property in an input side and a far edge. Specifically, if 
enlargement of a liquid crystal panel progresses, the Gaea truck in GL will become long and the line 
resistance will become large by the far edge. For this reason, in the far edge of the Gaea truck in GL, the 
wave will decline by the resistance and capacity component, and charge sufficient in a far edge pixel 
electrode cannot be performed. As a result, at for example, the time of a normally white, by the input 
side of the gate line GL, gray will cut also by the signal of the black with that same at the edge whose 
pixel was black. 
[0007] 

[Means for Solving the Problem] this invention is made in view of the trouble of **** everything, and 
offers the liquid crystal display which realized low resistance-ization of the Gaea truck in by embedding 
in the trench which established the Gaea truck in in the glass substrate. Moreover, according to the 
manufacture method of this invention, the manufacture method of the simple liquid crystal display by 
the self aryne is realized by ******* ***i n g considering a resist layer as a mask, forming the trench 
which embeds the Gaea truck in, and forming the 1st metal layer by non-electric-field plating further. 
[0008] 

[Function] According to this invention, the thickness of a gate line can be formed thickly, without 
forming a level difference by the thickness, since the Gaea truck in is embedded in a trench, and low 
resistance-ization of a gate line can be realized. Moreover, according to the manufacture method of this 
invention, since from a trench to non-electric-field plating can be formed with the mask of a single resist 
layer, the manufacture method by the self aryne is realizable. 

iSr^ [0009] 

[Example] The manufacture method of this invention is explained with reference to drawin g 1 - drawin g 
10 below. In addition, the same sign was given to the same component as drawing 12 . In drawing 1 , a 
gl^s^ufastr^ffl with the flat upper surface is prepared. As a glass substrate (1), cheap soda lime glass 
and the cheap alkali free glass (tradename Dow Corning 7059) of a price are used. In addition, in order 
to prevent derivation of the sodium ion from the interior, a silicon oxide (2) is adhered to a glass- 
substrate (1) front face in a liquid phase grown method. 

[0010] In drawing 2 , a glass-substrate (1) front face«vS^iin:a:resi^ and teigatedineLGL of . 

Ga%s@h"edule412) and theMiesistdayer„(3') on an auxiliary capacity electrode (13) ^removed alternatively. 
In drawing 3 ^gtesssubsfrate This etching performs 

wet etching by fluoric acid, when soda lime glass is used, and when an alkali free glass is used, it is 
performed by the efficient consumer response dry etching using the reactant gas which made alcohol 
(CH30H) the principal component. ^h^tr^rich (4)-formed aHhis process is formed in 1000 A of depth 
numbers, and is designed more than the double precision of the thickness of the conventional gate line. 
[001 1] In drawing 4 , a trench (4) inside is covered with a silicon oxide (5), and theSM metal layer (6) ; 
^bv^non-electric-field plating is further formed in a„ trench (4.) inside by using a resist lay er H) as a mask. 
A silicon oxide (5) forms a silicon oxide (5) to a trench (4) inside by the liquid phase grown method. 
This silicon oxide (5) is for making the sodium ion drawn from a glass substrate (1) suppress. The 
method of dipping a glass substrate (1) into a silicofluoric acid (H2SiF6) and the saturated- water 
solution of Si02, adding a boric acid (H3B03) as a liquid phase grown method, and growing up a 
silicon oxide (5) is common. 

[0012] Then,^awglg§g^bstrate (l )-is deposited in the electroless deposition liq uidrof nickel, and the 1st 
metal layer (5) which becomes the inside of the trench (4) exposed as a mask from nickel plating about a 
resist layer (3) is formed. Elggtrolysis piatin g is performed by using as an electrode the rgtimetal layer? 
<(6) formed by electroless deposition by using a resist layer (3) as a mask in draw ing 5 . 'ghf^nd metaH 
day^P):is formed on-the^ l stmetal layer(6), and the Gaea truck in GL (12) which consists of the 1st 
embedded in the trench (4) and 2nd metal layers (6) and (7) is formed. The resist layer (3) used as a 
mask is removed after this process end. In addition, an auxiliary capacity electrode (13) is formed 
completely like the Gaea truck in GL (12). 

[0013] In drawin g 6 , the glass substrate (1) with which the gate line GL (12) and the auxiliary capacity 
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electrode (13) were embedded in the trench (4) adheres to a gate insulator layer (14), the amorphous 
silicon film (15) of a non dope, and a protective coat (17) in reduced pressure CVD one by one. A gate 
insulator layer (14) is formed by about 4000A SiNX film, forms about about 1000A (15) of amorphous 
silicon films of a non dope on it, and forms about about 2500A of SiNX films which turn into a 
protective coat (17) further. 

[0014] In drawin g 7 , it leaves the protective coat (17) on a gate electrode (12), etching removal of the 
protective coat (17) of other portions is carried out, and the amorphous silicon film (16) doped by N+ 
type on the whole surface is adhered to the thickness of about 1000A in reduced pressure CVD. In 
drawin g 8 , it leaves the amorphous silicon film (15) which ********** s the amorphous silicon film 

(15) of a non dope, and an N+ type amorphous silicon film (16), and serves as a channel field, and 
leaves the source field (8) and drain field (9) which were formed by the N+ type amorphous silicon film 

(16) separated on the protective coat (17) on it, and a TFT type MOS transistor is formed. 

[0015] Furthermore, an ITO film (10) is formed in the whole surface by the spatter at the thickness of 
about 1000A. In drawing 9 , an ITO film (10) is ********** e d and a pixel electrode (20) is formed. In 
drawing 10 , the spatter of Mo and the aluminum is carried out to the last, jt********** s ina 
predetermined configuration, and a source electrode (18) and a drain electrode (19) are formed on a 
source field (8) and a drain field (9). In addition, a source electrode (18) extends to a pixel electrode 
(20), and connects both. 

[0016] Next, with reference to drawing 1 1 , the structure of a liquid crystal display is explained 
concretely. On the glass substrate, many gate lines GL (12) which attached the slash were formed in 
parallel with a book and the direction of a horizontal axis, and the auxiliary capacity electrode (13) 
connected to an auxiliary capacity line and it along with the gate line GL (12) is prepared in parallel. 
The gate line GL (12) and the auxiliary capacity electrode (13) were formed by vacuum evaporationo, 
such as Cr, and have covered the front face with the oxide film on anode. 

[0017] Besides is covered by the gate insulator layer (14) which becomes the whole surface from SiNX. 
The laminating of an amorphous silicon film (15) and the N+ type amorphous silicon film (16) is carried 
out on this insulator layer (14). Then, both the amorphous silicon film (15) and (16) are ******* *** e d, 
it leaves the amorphous silicon film (1 5) which forms a channel field, a semiconductor protective coat 

(17) is prepared on the channel field, an N+ type amorphous silicon film (16) is estranged on a 
semiconductor protective coat (17), and a source field (8) and a drain field (9) are formed. On the source 
field (8) and the drain field (9), the source electrode (18) and drain electrode (19) of a laminated 
structure of MO and aluminum are formed. The pixel electrode (20) which becomes the residual portion 
of an insulator layer (14) from ITO is prepared, and the source electrode (18) connects with the source 
field (8). In addition, the drain line DL (28) is simultaneously formed, when forming a drain electrode 
(19), and it is arranged so that it may intersect perpendicularly with the gate line GL (12). Moreover, the 
gate line GL (12) was projected so that the gate of a TFT type MOS transistor might be constituted, and 
it has extended under each channel field. 

[0018] Furthermore, the auxiliary capacity electrode (13) is extended and formed in the bottom of a 
pixel electrode (20) from the auxiliary capacity line (29). The feature of this invention is to embed the 
gate line GL (12) and an auxiliary capacity electrode (13) in the trench (4) prepared in the glass substrate 
(1). Consequently, since the level difference is absorbable in the depression of a trench (4) even if it 
forms the gate line GL (12) thickly, the cross section of the gate line GL (12) can be expanded, and low 
resistance-ization can be realized. Even if it uses material with still cheaper Cr etc. as a material of the 
gate line GL (12), the high thing of the resistivity does not serve as an obstacle, but is very effective in 
the cost cut of the liquid crystal display of a big screen. 
[0019] 

[Effect of the Invention] Since the gate line GL (12) is embedded in the trench (4) prepared in the glass 
substrate (1) according to this invention, even if it forms the gate line GL (12) thickly, the level 
difference can absorb in the depression of a trench (4). Consequently, the gate line GL (12) can be 
formed thickly, the cross section can be expanded, and low resistance-ization of the gate line GL (12) 
can be attained easily. Moreover, although specific resistance is high, even if it uses metals, such as 
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cheap Cr and nickel, as a material of the gate line GL (12), reduction of line resistance is realizable. 
[0020] Moreover, since the resist layer (3) for forming a trench (4) is used as a mask common to the 
non-electric field of the gate line GL (12), and electric-field plating according to the manufacture 
method of this invention, the manufacture method by the very simple self aryne is realizable. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The drain line and gate line which were arranged in the shape of a matrix. The pixel electrode 
arranged in the shape of a matrix among both lines. The auxiliary capacity electrode which extended 
under the aforementioned pixel electrode. The switching element which connected the gate to the 
aforementioned gate line and connected the source to the aforementioned pixel electrode for the drain at 
the aforementioned drain line. Liquid crystal material prepared between the aforementioned pixel 
electrode and the counterelectrode. It is the liquid crystal display equipped with the above, and is 
characterized by embedding the aforementioned Gaea truck in at a glass substrate. 
[Claim 2] The process which exposes the pattern of the gate line of the schedule of a glass substrate, and 
is covered with a resist layer, The process which ********** s the aforementioned glass substrate and 
forms a trench, the process which covers the aforementioned trench inside with a silicon oxide, The 
process which forms the 1 st metal layer in the aforementioned silicon oxide of the aforementioned 
trench inside by non-electric-field plating, The manufacture method of the liquid crystal display 
characterized by providing the process which performs electric-field plating, forms the 2nd metal layer, 
and forms the Gaea truck in embedded in the aforementioned trench by using the metal layer of the 
above 1st as an electrode. 

[Claim 3] The manufacture method of the liquid crystal display according to claim 2 characterized by 
forming the aforementioned silicon oxide by the liquid phase epitaxy. 

[Claim 4] The manufacture method of the liquid crystal display according to claim 2 characterized by 
forming the metal layer of the above 1st by non-electric-field nickel plating. 



[Translation done.] 
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